Phosphorus-induced nephrocalcinosis and kidney function in female rats.
The question was addressed whether dietary phosphorus-induced nephrocalcinosis in rats is associated with impaired kidney function. Weanling female rats were fed purified diets containing either 0.4 or 0.6% (wt/wt) phosphorus for 28 d. The diet containing 0.6% phosphorus produced marked kidney calcification, as determined both by chemical analysis of kidney calcium and histological examination in kidney sections. Histological examination did not show calcification in stomach, lung, heart or thoracic aorta, which are predisposition sites of metastatic calcification in secondary renal hyperparathyroidism. In rats fed the 0.6% phosphorus diet, phosphorus retention and urinary excretion were greater compared with rats fed the 0.4% phosphorus diet. The following indicators of kidney function were examined: water intake, urinary volume, urine and plasma osmolality, urine and plasma creatinine, urine and plasma urea, urea and creatinine clearance and urinary albumin excretion. Of these indicators, only urinary albumin excretion was significantly increased in rats fed the nephrocalcinogenic diet. In a further experiment, the increase of urinary albumin was reproduced. After pooling the results of the two experiments, in individual rats fed the 0.6% phosphorus diet, the concentration of kidney calcium was found to be positively related with kidney weight expressed relative to body weight (r = 0.82, n = 22) and with albumin excretion in urine (r = 0.79, n = 28). The increased weight of calcinotic kidneys was mainly due to both calcium deposition and tubular hyperplasia. It is concluded that dietary phosphorus-induced nephrocalcinosis is associated with impaired kidney function in rats.